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Intellectualized Temperature Control System of AT89C2051
Singlechip Based on Fuzzy-PID
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Abstract: The fuzzy-PID resistance furnace temperature system is based on AT89C2051 singlechip. It includes the
power source, the manipulative algorithm, the temperature examination, the keyboard input, the display of the temperature,
the correspondence of up PC and the output-control of the switch value and so on. It takes the parameter deviation and the
deviation change as input, and the PID controller’s parameters of AKp, Aki, AKd as output. The sub program realized the
corresponding events by completing zone bit and zone bit judgment. The main program realized the function of the

controller through making use of all the subroutines.

Keywords: Temperature control; Fuzzy-PID; AT89C2051 singlechip; Resistance furnace

0 3518

MG RE—MAFAWEHKRERSE, FxX
PTG Rl BREIE R DK B I o R R AR R
BHEEE, FENNIRAPBEHREREELE—E
R L, BURIEMHRTZER. ¥EIAK
W%, RAEY PID Hik, E/A AT89C2051 #
FALST B SE IS e B R, WLk Rk
FRAR, AT EREE .

1 BatmErREESNEERR

BB EEHRAFA AT89C2051 B HLE
HAME B O B SR A BT A KRB E AN
FRBBEFATRA, AT Ly PR R R T
WEMBE. WAL BE. BHEE. BEKN.
gfmA. BEER. FUNBGUATFERH
BHEJLKBS AR, WHE 1,

2mv—ﬂi&3kﬂ¥mﬁkﬂ&m7mﬂ
+5V.

; FR A B DSI8B20H[ATS9C2051 =
$1 1 ssr |

1 REMRESH

W B #E: 2005-10-31; 5E HH: 2006-01-12

1) BEFSEERNAZERBSIRTR
220V HERN 7.5V, BRABRFEHLERIE
W+s5vVEE, HBRRFILEREMEH;

(2) E#EHH R AT89C2051 B, B—1MH
2 kBFlash W] 4 #2. W #k HiLF 2% (E2PROM)
BMEE . =ifEReE 8 fL 8 hL;

(3) WK IR A DS18B20 8 £ ¥ 7 8 & 15 /K
®, MWEBEBEEHN-55C~+125°C. BB HEE
BU “—REB%” MEFHFREH, KARBTHR
G T

4) BRESH 3 AN RBLREE, 1| MR
TR ERESEFRBENIBR, 552 MRBE
WA ERENEMAE > REMHE. L85 LED B
ANAAEE, ETURBEHNTHITRERE, B
KT U@ TR EZLHEEER;

(5) BRMWAFIA 74HC164 ¥ 1 frBAT N 8
B H AT H % B LED #H17 Bors

6) ZZFA MAX232 B H 5 EAHLER;

(7) BBy RABESSERB RISV
B AL 20V AT S DL I AP BB T, A

feEES: B/E (1948-), B, #dLA, #HE, 92 FELUTRIUKMENKE, NEBREG. SEZHFHR.

.65



nEEm

EEN K XA O. L. Automation
2006 FE 25 HBFESH Measurement and Control Technique 2006, Vol. 25, No. 5
TS E G R RENE K. %, BHBESH AKp. AKi. AKd. REHEME

2 E#MPID SREHMBRERARIT
2.1 BHIBRLEHRT
M PID Z2H B RAENENERIREH WA

ZEHMBR, EEERED e MAe AT,
BAAKp. AKi. AKd{ENHIH, WA 2.

[] >
ETAn<HE ]
% al 2 .5 o I
) o 2 v F ¥
X o ¥APDS HPKMHT»

B2 HMEEY PID 5 BN

RECHFHEHARZERITZREYS, THRH
PID 2% Kp. Ki. Kd W EBEEM:

(1) HleBAr, ARWREBRWE, REWN
WA, MEUE K Kp ME/b Kd, [FE 8% RS H
BB, MXRSER MRS, &HFFE Ki=0;

(2) Hlel P R/E, X RG0E N FE D,
Kp MRS/ —, FEXMELT, KdKEEX R
FHFWE R, EHIE4K Kd M Ki;

(3) HlelB/PE, AERZEWMNAEE RFHE
AMRE, Kp 5 KiENRKE., ABEREES
EEMEHNEY, KdWREEES.

2.2 BRIkt

HEFREESNREEREBINEERFS
5240 EEREHBTHE, BHARENRNE
EEEREREe. BERERAe, MHIEFTE
B PID AT RZENZW AKp. AKi. AKd. ¥
BERE e BERERMLIe EXAEHELN
#w1: E, AE={-3,-2,-1,0,1,2,3}.

HEMTF&£K: E, AE={NB, NM, NS, ZO, PS,
PM, PB}, FHEFLESHARK. i, Fh.
T, F/h. E¥F. EX. AKp. AKi. AKABEN
{-3,-2,-1,0,1,2,3}, BEMIFH&ERH: AKp. AKi.
AKd={NB, NM, NS, ZO, PS, PM, PB}. e, Ae
MRBERBEN=ARERLH, WE3.

"{§NMNS Z PS P§ PB

3 2 1 0 1 2 3gpe
B3 efrcHRMEEN
Kp. Ki. KdRBRH M EFRBE RN =ZAK
¥, wE4.

MR HE R TRERBE. HRBBH AN
“ 66

Kd

& Kp, Ki, Kd, 5B PID SEMELBEE.

LANBNM NS Z PS PM PB
1
0.5

4 2 - 0 1 2 3 AKe(AK:/AKa)
M4 AKp. AKi. AKIWRMES

2.3 BEMIEHIH &R

REWAZRE e M Ae, REBZHHM, 55
Kp. Ki. Kd BN R LT REFR.

KoN8¢i np [NM|Ns|zo| Ps [pM| PB

NB PB|PB|PM|PM| PS |ZO|ZO
NM PB|PB|PM|PS|PS|ZO|NS
NS PM|PM|PM| PS | ZO| NS | NS
Zo PM|PM| PS [ ZO | NS | NS |NM
PS PS | PS|ZO | NS | NS [NM|NM
PM PS | ZO| NS {NM{NM|NM| NB
PB ZO|ZO|NM|NM|NMINB | NB

[

AKIN2®| g | Nm| Ns | zo | ps | pm| B

NB NB | NB|NM|NM| NS | ZO| ZO
NM NB|NB|NM|NS|NS|Z0O|Z0O
NS NB|NM|NS|NS|ZO|PS | PS
Z0o NM[{NM|NS|ZO| PS |PM|PM
PS NM{NS|ZO|PS|PS |PM| PB
PM ZO|ZO|PS|PM|PM| PB | PB
PB ZO|ZO|PS|PM|PM| PB | PB

aKdNS®[ N (NM[Ns |zo| ps |pM| PB

NB PS |NS|NB|{NB|NB|NM]|PS
NM PS | NS |NB|NM|NM| NS | ZO
NS ZO| NS |NM|[NM|NS|NS|ZO
Z0 ZO|NS|NS[NS|NS{NS|ZO
PS ZO|Z0|ZO|ZO|ZO|{ZO|ZO
PM PB|NS|PS|(PS|PS|PS|PB
PB PB {PM|PM|PM|PS | PS [PB

2.4 PR HEEE K OEOR ok R
(1) AR 38 ¥ ] N 3R 4R 5 % R B B0 #E 2R
£, Bl

if e is NB and Ae is NB then AKp is PB
If ¢ is NM and Ae is NS then AKp is PM
If e is ZO and Ae is NS then AKp is PS
If e is PS and Ae is PS then AKp is NS

.........

(2) MR

EREERAHERERTERN—F, HEM
EHERZE, #EH ¥ ZadehJ5 ¥ . Mamdani 5 ¥ .
Baldwin 7% . WL fiMamdani #EEZEHTHE,

2.5 HHHTHE

BB 2 B AL A I AR E R —
MEBTHE, CERENHEHOEUREFREHT
=il BHit, DIUETEEL T EE W R TR
TRARKRBXNHEEEARENBHES. &
TRAEDE.




Axbh#ae
2006 EE 25 EFESH

mEEm

Measurement and Control Technique

O. I. Automation
2006, Vol. 25, No. §

2.6 REHM B

HETFEFNERASSY, RELBEFXA
Biedity, a— M EBRFRETTRFAR, W
B 5. &TERFHREREREERF, FaRET
B kEEaE, TRFNHEXENALCEK
EREUMAWRELRTR, EEFELAMES
A FI2 7R 58 BT A B8 B 42 1l 45 T e

M5 TRFAERSNARTRE
3 EHERR

HAET 4475 A PID #4280 5 8 8] PID
BHIBNEEER, FAE Matlab #HTHE, HE
TR A A Matlab TR+ #) FUZZY TOOLBOX
5 Simulink HHLEEERERN . BRAGEFER

MREEFEERT2MAR, BENGREREHE
MR, BHTHETRE. HE. $REET,
M R BRI T KRR TTATH, AT AT
X EH T THRESEMES 10 B HIE K

N RESHNRZAER, (ILERWE 6.
3 PID # 4

2
Fuzzy-PID ##!

1

0 5 10 15 20
6 BHEHRHAER

4 HERIE

HELREY, RABHY PID 268, REW
MR, AWHERR, BEHRERE: L&
WHRY, RABRBRNEGEYE: ERFEEEKRT,
RYSTER AR . £ REFREZES T, B
Tr B R IERBCE SRR S, A TR
R HIROR -

SE M

[1] %4, & p AL 7T ALk AgA. 2000,
(1): 34-65.

[2] Kevin M Passion, Stephen Yurkovich. Fuzzy Control [M].
T FEXF AR, 2001, (11): 374-378.

(B] 2%, HEHARRTEHFAM] LT FEXFH
AL, 2004. 268-291.

***********************************************************************************ﬂ;*******

(LB T TN H FM A Kalman K. B
MR, LRIEARLEENTHEER, TN
FBD Z RE BB A ELE, WD R MR b
BeHETHEAIANERLERERSRITELNE,
HEBIAMEGE BRI E. EHETE
BEH, SRR, WHZURERILE, BREXR
RABEELH.

3 &it

5k R BB 44 R A TI 4 B 89 TMS320DM642
REAER, EELHREZERERFESIH, MUK
i I A BRI BARBE R, EXHERT
10% HERE, BEBRORTER 3X3, &
ERBEMERRTE 4X4, BEEETIX 65 8
/WU L, MEHEZHOERT, J18ext B fR#iTR
SEBRE, WE2. 3. 4. 5. B2 AERE—HER
ThReRs, B3AERKEREZHENREE
B, B4, BSHRERERNBRERE. B
Bk, IEBE W RREM/DBRER.

2 RERZREHERF 3 HREUMRERES

B4 BEASFRTHE1 BS5 NEAERBERE?
SE k-

(1] 4%, BHEH5F (M) F: A5 8E, 2001
[2] 4T, . Visual C++ X FEHBR/LE[M]. T AR
W, i BEAE, 2002.
(3] AEEMN. KFERAEM] 7 &F LB,
2003.
e 67 e



[} FRSE

WANFANG DATA SCAK4E3E

T HOMIPIDAATS9C2051 B F HI AT iR IR B R 4

(=r WS, mEF, HEWHF, PAN Xiao, GAO Yu-ling, KANG Ya—na

(== e W, WK, PAN Xiao, GAO Yu-ling (WU, HENER, Wik, #GIX, 430072),  HELE
, KANG Ya—na (FEMR 8+ T 2% B, VHEHLER, |1, HEAK, 541004)

i R T HEh1STIE]

HELT 44 ORDNANCE INDUSTRY AUTOMATION

B0 2006, 25(5)

51 B 4R

5ok ik (3%)

L B8 B ReEHIHA 2000

2.Kevin M Passion. Stephen Yurkovich Fuzzy Control 2001

3. ik EHIRZ BT S IE 2004

AHABLSCER (1046)

L SRS TR BOMIP TR i ST A [ e i S48 1 b 1) B 9T 2005

PR E L YR HUBSE DA AR 2. th TR TO % 2828, BT FRblis Ja S5 a0, e Pl v 1 2% 22
e FHT, 5 AR 23 kAN A B 2P A2 e A R AN i, 0 PRI S VE 22 A DL, SAANE TR, IR 1B AT AN, 7 i it
JRACE, EE A TG, ST ROR SO - [l s A G K M RPRHE P h K S ot R Il e T 20 Rl v 0 L 22
BHZ—, H 60NN IE UG & e b a8, AT T R IFICIAE o 8 o Iml 6 25 (UK 0 T AR P b . W RBUR BRAIR
A LR L P A R R — A SR I AL S S R, oA KB 25 ARk HT, 2 e bl DR
JHFS 5 2R P IDJS AT IR, PEBIRT ARG, PR EAR . JTApoke, [ SRR BEP AR AT 1702 . IRANIIBIESE, R B v SEHLEAR (K
PR, WIS IO SRR EOR I ERE, T T R s AL BE V18, W REALPID. MO, UGN, P2 g Pk, IR R e, %
IS, AT N TR R ARSCHE ST 0 e 5 U 20 S s SR b, DR el e il BE s A O 8 i) 445 )t
o B TR TBORIPIDR AR, SR IR A (KPR R . e BORIPE R 5 M SEIPIDE ARG &, BRI P2 I B R BOEPIDESHI S I L. ARy
O REL S HIIINER, S B BRI SRR, I S e K Ty K Bl I AT I, (LSRR Y]
SHBHPNE R B, BOIPIDEE IS AR NI RE . BRASRE L AS 7 T4 U0 T P IDFE s . BUBIPIDIHIas Xt RN ERAR, A T S8R
GURERL LA BERS WAL 0 fe 2 e B T 2K, SR iR A O PR B, R BRI, S TR A R B 1 R R X P AR e iR HL
BN S K R 5

2. WIFRSC J. #0391 HUANG Jing—jing. SUN Yi-gang J& T-HEWIPTDAG RHLEROK AN A R Geil SEd= ] - P I B

WL B 27412005, 23 (6)

RERCHUBR UK 44 5 0 S0 500 K 6 T 1 B o7, 7 S B 5 BR 0 B0 R, IR B R T Bl TP TD S5 I %, (i B
L), SRRSO TDFAS A 2R 5 0 T P D ) B 2 L PR RSO T A T . WP AT — S SR, BOMIP TDF U SR K At 3
o T R S

3 WITREIC Maby s, MRAT=E. SR, F30 BOMIPIDCE(EE AR 4 b AN - 816 {2006, 27 (21)

1R R B AN (00 1, e 52 0 )7 vt AT B DAL, e e AT AR SR A5, 25 T — A T bR T S L R i)
250 A eI, P S 03 MRS . B B R LR T 9 P DA 88 O D0, 10 FLELAT IR 00 MR RO . 7 055 ] R
GenT WL EIE 3 A TR b
4 VORI ST MAT . SKEURE. FIL BORIPTD AL N AR FE 35 P K 1] 2006

R TR B RN IR T 96 ey 77 v T oAV 0 B DAL, e A AR I ARS8, 4l T — AT LU e 96 e e
B IS HOE B, I TIE BT 42 3 M RSB b 2R R (L ( 4 T R IDES BB 2, 10 EL P (IUSRA B E MG . i 20 S
W AR LU ST (2 AP R

5. WTIesC BU/h-F. i K. Bl Luo Xiaoping. Huang Gang. Xiong Shaowu Hil7ui b4 R R S8 T R BERIPIDEE ] -

A7 A LRR2008, 36 (2)
BT L7 B P 3R 6 2 R MR 7 0 8, KA FRGET A R M B, R T BEMIPTDRU, ¥ 7 BORIPTDS 5. A

Y E— DGR T RRIPTDE ) &5 ] T 3 st A e A AR G b AT R ) 2 A R 2 R

6. JT i8S FRER. FRSCHI. 8™ LT [ G RRIP I i 54RO 72 —45 1) LF%2009, 16 (5)

DA T 2B R S FEX] B, J e 25 B | 20 ML, A7 o B BRI | B A At RIS 0
4, Bt R BEMOMIPTDE RS, JEIEAT T 05 SOWETT. 0 Tk B IR A2 S S MO TR, SR 0 TS, W SIS, AT BEIT b B . L
AR IR SO 5 B0 T 26T SO R S DT £ RPTDRESE, 10, R i)V 49 O LR B S ST LI 30, i FLAT )
RIGLR.

7.2 SC KMz SEHEPTDAR I S £ B AT MR 4 1R RS THRIT A 2007

AL R, GiZURATRE RE IE SRR o iGURREISORIT LD 0 (0 1 B0 BV T 20K 58, IRRGTZAEN e T 254
PR SR IR R TS ED SR I R R R T L AT, A R I LS RO L R, U P R L 2T A S At
BHOPI B, RTINS T 2 o () S R4 75 H BT ST Z N BT, Ly 2 O R 42 T B8 A0 SR SRR A s 1) i [
WIRBER ) T TF A H R ) BER A AR AL SR 7 T B T s (OO, (EOGBR AR R P B 2 D 22N TSR, M LA b £ W i 24 ) 37
A1 AL TFAXYCI000 S il il - pha BRAT) B S S0 20 IR 55 0T 2 o FEREANTUH PR RE R, BT GILAED G T2 REEAT T 29
BEBITS, 00k DA T L2 0 S AR e . AR YRS SIS i, PSS T L KPIDIEHIEOR . % KPIDSHL A # 2 BOR A — R Sk (R BERIPIDEAR .
B TAERR L LS B I B T gk, SRIAS N RGESRAG T X RIS AL, RN B G KRR REAT T BN R



http://d.g.wanfangdata.com.cn/Periodical_bgzdh200605031.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e7%ac%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%8e%89%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e4%ba%9a%e5%a8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PAN+Xiao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Yu-ling%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KANG+Ya-na%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%ad%a6%e6%b1%89%e5%a4%a7%e5%ad%a6%2c%e8%87%aa%e5%8a%a8%e5%8c%96%e7%b3%bb%2c%e6%b9%96%e5%8c%97%2c%e6%ad%a6%e6%b1%89%2c430072%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%a1%82%e6%9e%97%e7%94%b5%e5%ad%90%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e8%ae%a1%e7%ae%97%e6%9c%ba%e7%b3%bb%2c%e5%b9%bf%e8%a5%bf%2c%e6%a1%82%e6%9e%97%2c541004%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%a1%82%e6%9e%97%e7%94%b5%e5%ad%90%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e8%ae%a1%e7%ae%97%e6%9c%ba%e7%b3%bb%2c%e5%b9%bf%e8%a5%bf%2c%e6%a1%82%e6%9e%97%2c541004%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-bgzdh.aspx
http://c.g.wanfangdata.com.cn/periodical-bgzdh.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a6%e5%b7%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-bgzdh200605031%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kevin+M+Passion%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Stephen+Yurkovich%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-bgzdh200605031%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ae%9c%e8%be%be%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-bgzdh200605031%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e5%a4%a7%e5%b9%b3%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y816898.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e9%9d%99%e9%9d%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%af%85%e5%88%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Jing-jing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Yi-gang%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgmhxyxb200506010.aspx
http://c.g.wanfangdata.com.cn/periodical-zgmhxyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zgmhxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%a0%91%e4%ba%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e8%a1%8c%e8%be%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%89%91%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%8e%af%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zdhyb2006z1044.aspx
http://c.g.wanfangdata.com.cn/periodical-zdhyb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%a0%91%e4%ba%ae%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e8%a1%8c%e8%be%9b%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%89%91%e8%be%89%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%8e%af%22+DBID%3aWF_HY
http://d.g.wanfangdata.com.cn/Conference_6420093.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e5%b0%8f%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%b2%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%b0%91%e6%ad%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Luo+Xiaoping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Huang+Gang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xiong+Shaowu%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_syjx200802005.aspx
http://c.g.wanfangdata.com.cn/periodical-syjx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e8%b7%83%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e6%96%87%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e4%b8%a5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jczdh200905005.aspx
http://c.g.wanfangdata.com.cn/periodical-jczdh.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%bb%b4%e4%b9%8b%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1182320.aspx

WESE, AAE RGP il AR A R 2. BFXTENRAE I G R L SR E RPIDIE RISV, S e PR B TR B 13
SRR TR BORIR T AH N 146 S AUHEA TR, JFHEAT T ARSI 0 SRR, i s ki Ll S B W, IS T AU I RCR:s 3. ARtz
T LI T R S R T AT, A — AL, AR — R S IE P IDS R e Jiidi b p T B, BET UL, JRATSE T —Fh 4 & & KL

PIDZH A B 53, I O FORB S 3R, B0l T % SR M T A7 ks 4. BRER-DUT B80S SO T AN SR 5 BT AP IERERTERE, W]
INSZ G B (5 T BRI TR S TP TDRE B 3 AT RS IE M PR s s, B g AW WAL, BTST R TR
I3 A ISP TDF2 1) 2R 00T B e Tl 2 0T B IR R o O LA SRR W], S o 25X A 7T DR ) B il R PR P 2 A A 2 Ak
SCE LK 2 RSP IDIS HISE N T EPRAT L il BEFs il R e, JF HILA i — 30 Sk DR 280 7 Sk, BRI, AR SCIIBITS A ont T LRE N
HAT 2 S H -

8. MITIWR L ffBAE. 17", He Xiongxiong. Wang Ning JSURLFilAREL S AIBORIPIDARER JT ) — ik S0LS ML

2008, 25(7)

R AT AN P KA b A0 SN T A2 B SR P ARG BE s, S tH T — RSO P ID—p 28 e Ui, AR AR S R 7 R 8 R}
TRAABAAS G RBE, AR IO AR PRI 23 XA B i AT, 7 T RERIPTD- AR JUdas il R GE, Bovk TR P28 eIl & P2 8%, IR 2ok
AL VSRR DAt 25 RS R, ()7 L5250 25 S WD T3R8 L A RORIP ID— o e iy v LA SR B bk, A A0 LA Rl 5 A s MR i %

9. JITIAR L JAHRHR. ZHOU Ni-na BOBIP DS HIEBR AL AN — 508 SCH A= g 24 CEARBLAIRD 2008, 28 (2)

FL RSl ST (008 73 Uk LR Kb e L EL 0 NI B IR b, 77 X FURBEAT S BT MBI, B4 1
HORIPTD 7 654 B R BHRLSELEA P75, 0 HIMATLABI SO T FURT 44 S INULINKA SREEEA P07 2L, LU BORIPTDES R PO 10 07 245 . 450 BEw
PIDE R HP DA I NEE e e, AR ATHERL D, o bRthAr, ATRIAL 0. 453 O AERR BRI R RIZEL0A 3 C, LB RIER.

10. 2AAAR S0 BRIRAR KA JRIR P R AT ST 2007

R R AR & WEAT ORISR E R B R G, AL L% DR 14 50 [ bR UE (GB/T 7935-2005) BSE BT FEEER (£2°C) o MUH YR RESS
HIRGVV A R B IR R RS B RIPLCES I R G B = K 4% T JSE 45 T R T P v B R RIA B K B B 1 3 3
Ao VA HITCAE T HRE OB AR LA RGCAEAN TR 000 () 5 o R AT 356 e R s A e A s et 1 280 5 A - B, T ERAIE R
VEIRES T s VR SR =38 L 091 8 o 1 43 /K AT 0A B K R O TE SRR o 4 2R 9 00 Sk 910 =0 ) 5 SR 1300 o A e e A8 £ 4 1Kt
s T SR S R ARG T, DAk B H FEMES TSR T, TR R R B R SR AR e . IR KT R
s WCR S B0 4 BORIP IDAZ I 57003, W SO R/ 2R R AP ID= K S8, eGP IDFE IR GO, of I A8 2 B URR LA SRR 7 R AR 1 g e 58
e, A RGAEDNE . BoE AT SRS SO0 IR . S VSR PO 28 R BORIPTDRE R SIVEREAT T A B B RIE e S AT .
PLOFE I R GEBE 7T, SR ST-SCLARRSE & 4 S IR AR, M AL HAESTEPTSE I A G S AR IR, A AEPLCRL TG 4 'S 5e i S 51 e
HAPIDIR FE4 IR o T 2R H R ) R GAE A5 R 00 AT (R 30 TR0 A R« (1) PIDIHIEH S HLKS, PO>, K<, 10>, K<, DO> (¥ sE
MR R, AREIEIUE RS SR B, R B R L 2 1 i A R R DR BRI . AESE B RS BET D, B IR [ S48, 14
A <Ak B L PR . (2) A FHPLCH i 9% Se DR PP ST, ORI LR M 45— IR RER 2, 15 T S22 A2 ) R w1 9 g 4k
o PRSI Pk, FT UGB A VI SRR RS SR DU KA I b BRI B, A SRR 4 R R Pl A Uy X, SRR M AR (3) B
X A 2RI AR, FEE S R0 1 1 52 B2 N AE A R R SRS IR b, SOy 2 Ak PR A0 LL 491 TR 7 B0 iR HEA T AR o @1
PLOY I RGBT R, 20 ARG AT Iy — A O b R, SLRHIR S B PE BE K MR G, RS P TDH3 ) 3 PR B3 R0 TPk ) ek o
MBI RGRG R SR AT AR

5 HESCHR (42%)

LA, ke 5 T-DS18B20M 1Y o ALt FE 17 A 4t LRI S0 - Tt SELAE B 2009 (8)

2. Zpmedh. SLGa 212 M G SO T 1 i (14 i HEATLAT D 2 3 AR 2 LI ST - hligsk F 3k 2009 (1)
3. Mz K. ALRAEL 2 TAT89S52 f A LAY Kl 47 il AR 4 e v LRI S0 -BATHL 8ok 2008 (06)

4. BT P IR SR 2 TDS18B20 Y A AL EE R E 1 R AR 4t (IR SC -2 T Hah ik 2007 (02)

AR http://d. g. wanfangdata. com. cn/Periodical bgzdh200605031. aspx

TN 20104E1 A3 H


http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e7%86%8a%e7%86%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22He+Xiongxiong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Ning%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjyyyhx200807010.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjyyyhx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%a6%ae%e5%a8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Ni-na%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bjwlxyxb200802019.aspx
http://c.g.wanfangdata.com.cn/periodical-bjwlxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%99%93%e4%b8%9c%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1215266.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e7%91%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e7%87%95%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bgzdh200605031.aspx
http://c.g.wanfangdata.com.cn/periodical-wjsjxx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%99%93%e8%b1%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%bf%97%e5%bc%ba%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bgzdh200605031.aspx
http://c.g.wanfangdata.com.cn/periodical-zzyzdh.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e4%ba%91%e6%b0%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e4%b8%bd%e9%9c%9e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bgzdh200605031.aspx
http://c.g.wanfangdata.com.cn/periodical-xddzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e5%ae%89%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%a3%ab%e6%b0%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%b4%8b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bgzdh200605031.aspx
http://c.g.wanfangdata.com.cn/periodical-bgzdh.aspx
http://d.g.wanfangdata.com.cn/Periodical_bgzdh200605031.aspx

